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STUDYING HEAVY ARTILLERY FIRE BY PHOTOGRAPI|
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Some of the Things Uncle Sam’s Coast

Defence Experts Have Learned
With Aid of the Camera

Ny CLEVELAND MOFFETT,

HE swiftest thing that the hu-
man race has ever put in
motion is the steel projectile
of a 12-inch gun, No human

eye can follow ita flight. Released at
a pressure of 40,000 pounds to the
square inch—4in a heat at which dia-
monds melt and other forms of carbon
boil—it darts through the air at the
rate of twenty-five miles a minute and
reaches the mark ahead of its own
round!

One of the most progressive
branches of our military service is the
department of coast defence®, which
under the farseeing guldance of Gen,
E. M, Weaver holds our shores and
harbors in a etate of alert prepared-
ness againat foreign aggression.

At Hampton Roads sits the coast
artillery board, composed of officers
and consulting engineers to whom are
referred all problems relating to coast
artillery and who have the rdsponsi-
billty of testing all new instruments
proposed for artillery use. The pur-
pose of this article ls to describe one
among several notable achievements
of the Hampton Roads Coast Artillery
8chool, this particular work having
been done by Capt. F. J. Behr of the
Coast Artillery Corps, who after years
of effort has recently developed a sys-
tem that makee it possible to take
plctures of the swiftest moving bodies,
the great steel projectiles of our big-
gest guns—to seize them with the
camera’s eye as they hurl through the
alr at enormous velocitiee or at the
very moment of their emergence from
the gun muzzles, and to preserve these
images, never seen before, for mill-
tary study and comparison. Capt.
Behr was ably assisted in this work
by Engineer J. A. Wilson.

fome of the increments and dec-
rements of time involved in the photo-
graphs herewith published are as
emall as 1-10,000th part of a second,
And Capt. Behr has devised a method
of taking photographs of projectiles
as they arrive at a steel target and
penetrate the target inch by inch that

tried firet—the smash of alr against
a ilttle swinging door; but this was
much too slow. The projectile was
hundreds of yards away before the
camera had registered its picture. And
that chance was gone!

In the next trial, several months
later, Capt. Behr arranged to have
the electrical connections made or
broken by the movement of the gun
carriage itself in recoiling; but the re-
sult was unsatisfactory,

Nor was he more fortunate at the
succeeding target practice, when, hav-
ing placed the apparatus further for-
ward on the parapet, he had the cam-
era demolished by the force of the
concusgeion and several blades of the
rapid shutter broken.

He was satisfiled now that his effort
to actuate the camera mechanism from
the gun carriage would never give the
requisite precision in resuits, and he
saw that he must work with a device
functioning more reliably.

In the months that followed before
the next target practice 'he Captain
did gome experimenting and finally de-
termined making the projectile itself
displace a length of piano wire fixed
across the muzzle of the gun and thus
actuate the electrical system and op-
erate the shutter,

In this way he eliminated trouble-
gome variables of recoll, elasticity of
the carriage, &c., lvaving to determine
only the time ¢lement of the electrical
system to function.

This result was admirable and after
taking several similar pictures the
Captain found that he could now op-
erate with great precision—that is,
he could get the same phase of the
discharge with almost ldentical shapes
of gas cone and emoke cloud and he
could get these every time,

In the fall of 1912 Capt. Behr suc-
ceeded in obtaining a series of ex-
tremely rapid photographs showing a
12 inch mortar battery in action. In
taking these pictures the camera was
placed on an elevation about ten feet
above the concrete floor and about

sixty feet back of the mortars. The
involve increments or decrements of alectrical device for working the shut-

time as small as the 100,000th part of (er was actuated by the mortar itself
a second. in its recoll These pictures were
To the uninitated [t seeme in- taken in about one flve thousandth of
credible that such Infinitesimal di- 4 eecond,
visions of time can be used in prac- &0 great was the precision of thé
tical calculations, but every trained g¢lectrical device as to render possible
phy= st knows that in wirelesa work the photographic recording of these
scientists of to-day speak casually of mortar projectiles, moving at great
experiments that take account of two-  yelocities, in almost any desired posi-
tenths or one-tenth of a millionth part  tion after the discharge, say two feet
of a second! away from the muzzle, or six feet
What happens to the projectile af- away, or twenty feet away, or right
ter it leaves the gun, or after the dis- at the muzzle.

Pictures Obtained of Steel Projectiles

Leaving Gun Muzzle at the Rate
of 25 Miles a Minute

rates inconceivably great heat. Water
boils at 100 degrees centigrade; iron
melts at 1,400 degrees; platinum and
the most resistant metals at 2,900 de-
grees; while the hottest thing on earth
i8 the temperature of the electric arc,
in which carbon boils.

This temperature is between 3,000
degrees and 4,000 degrees centigrade
and Is believed to be the same as that
of these great powder chambers when
the gun is fired. Thus a d.amond, the
hardest substance known, would melt
in the barrel of a 12-inch gun at
the moment of discharge,

The consequence is that at each dis-
charge of a big gun a thin skin of
metal inside the barrel is literally
fused and this leads to rapid eroslon
of the softened surfaces undr the
tearing pressure of gases generated.
The rifing is worn away, the band
over the projectile becomes loose fit-
ting and soon th: huge gun, that has
cost such o great sum, is rendered
unfit for service.

The life of a
450 rounds;

gun is only
gun would

12«inch
that is, the

be worn out if fired every

T
utes for a s=ingle day, Af that g
new life may be g lven it 1 out
the inner tube and puttin ew
steel lining.

A few words may I« out
the formidable smokeless od
in these great guns, Thi. | in
spite of its terrible power i
nocent appearance and g, ok [
of it may be held saf ind
while it burns w th 4 v h
flame.

There is no daneger of ne
or detonating like zun ot
It is made fr-m gwn catto ¥
a collolding proce-s that *
Jealously guarded militar

There are foreign Gover i
would give millions to k Iy
how th s powder s made s
pregerved for yvears with .
tikm. The destruction of
two ships= of the French 1
it I8 believed, to deterion .

gmokelosa powde
(Copyright, 1915 Ly 11
Newspaper S

WEST POINTERS’ “SILENCE” ;
SUGGESTED BY A WOVMAN §

T was a woman who gave to West
Point cadets the “silence,” prob-
ably the most tantalizing yet

dignified rebuke a student body can
give a faculty officer. In no
college ‘except Annapolis, which
adopted the “silence” from the army
boys, will anything approaching it In
effect be found,

other

No one outside military life can
estimate the crushing effect of this
punighment Without the least dis-

play the cadets show their displeasure
in a manner that cannot be mistaken,
A “silence” {8 the dread of every offi-
cer who serves at West Point, The
memonry of 4 “silence” clings to an
officer through his career in the ser-
vice. It is one of those somethings
by which other officers appraise a new

arrival at a post, he army never
forgets the officer to whom the re-
buke 1s administered, it being ac-

charge of the gun and before the pro- It is interesting to note that the
jectile has had time to issue from the strange “powder-puff” effect is never

gun barrel? What is the action at the geen, and although the crashing ex-

muzzle of gases generated? plosion has taken place and the pro-

What shape do these gases assume jectile s already started on its long

as they leave the gun? What causes journey, the men (even the lanyvard
the much discussed “gas rings"” that man, who {2 nearest) have heard nothe-
sometimes form when a mortar i8 ing, since the sound wavea have not
fired and oftener do not form? "What vet had time to reach their ears, Nor
phenomena attend the arrival of the has the mortar itself had time to recoil,
projectile at a solid steel target? Is as it does presently, down into the
the steel actually fused by the heat of we!l in the floor of the pit,

The “powder puff” effect.

In one or two rare instances a tows

impact? Is it vaporized? Or what? The men alward the towing vessels Ing vesse] has been struck when a pro-
These are some of the questions that that drag the floating targets during Jectile has fallen short and then pe-
Capt. Behr set himself to so,ve, or to  gun and mortar practice would seem ocheted to the rig as it invariably

help in solving, as he worked out his to be in a dangerous position, since does owing to lts roation in that di-
methods of rapid photography. His the tow line is no: more than 200 rection, The rifling of the gun barrel
alms were strictly military, but his yards long for guns and 500 yards for causes this rot

mortars,

and a very slight error in aim metimes Ereat

results make fascinating appeal to the projectiles

general Imagination Fancy doing or adjustment might cause a deviation ricochet several times, and g0 bound-
anything in the one hundred thou- of several hundred yards when the Ing over the waters as a ¢ skips
gandth part of a second! range i8 eight or ten thousand yards, along the surface of a m 1 d, only
Capt Behr's general idea was to uti- As a matter of fact, such errors do there may be a distance of a mile
lize some phenomenon connected with not occur, and a &un pointer who  OF more between these glan: leaps
the discharge to actuate, by electrical would make a right or left deviation A strange phenomenon is wiinessed
connections, a mechanism that would from the target of ten yvards, or at the by the observer on a towing vesse] as
work a rapid shutter in a properly most fifteen yards, at a distance of  he looks, rather uneasily perhaps, tos
placed camera, five miles, would be considered unfit  ward the distant sh that

The phenomenon of concusslon was for his job,

seems to be firing straight at him,

MODERN CHARON OF NEW YORK'’S

E is a modern Charon, Pilot of  on, We pick up bodies along the river
the little ship Fidelity, he fer- 0o, They come up in the spring. One
5 time we got three of them on three
thousand g
suceessive days, and al! eame up in
bodies a year over the River oy a0y the same spot.” The captain
Btyx to thelr last resting place, The

smiled a trifle ruefully. “They seem
River Styx in this instance happens to to know what the Fidelity is for”

‘T might tell you she makes four-
teen miles an hour if T wanted to make
an impression,” smiled Capt. Hayes
when 1 asked him how fast the Fidel-
ity went, “But as a matter of fact she
can't do more He gave
the wheel a #pin and then turned to-

ries more than five

than seven,”

be the East River, New York. t.-\ll'l1 the |n||'|\‘l‘m lnt'- and the state l\i \\.n‘hl lllln- with a twinkle in his eves,
: . : steamers on the river recognize am “She's been in this business for forty
13 2? Ce Michael aye h
Wh n‘. he? Capt. Michael J, Hayes, respect the Fidelity, and various sa-  years now and there's never been any
master pilot. lutes were given across the waters ag  complaints from the passengers,” he
For more than geventeen years now, e steamed slowly along on our funeral  added,
tn the employ of the Charities Depart- We  steamed on up the winding

ment of the city of New York, Capt.

Hayes has been at the wheel of the
little munlicipal ferryboat Fidelity,
plying between East Twenty-sixth
street and Hart's Island. He is a tall,
angular Yankee, with «ne of those
“don't know you but glad to meet

you' smiles and a quiet, unostentatious
manner, Twice o week every year of
the seventeen Capt. Hayves has carried

the unclaimed dead of the great city
up the winding stream to that bhare
stretch of island known as potter's
field,

“It's a kind of unpleagant husiness,"
remarked Capt. Hayes, “but you get
uwsed to it the same as yvou get uged
td everything else

Every morning, rain or shine, winter
M summer, the boat starts out on its
tqour of the various institutions along

the East River, Blackwell's Island,
pMikth the workhouse; the Metropolitan
. Akgspital, the City Hospital and the

apgnitentiary, Ward's Island and the In-
mane asylum; Riker's Island, the work-
| juse, Brother's Island with the home
#ep incurables, Randall's Island and
the Home for Feeble Minded Children,
the Harlem Hospital and a number of
others, And each day the little white
hoat receives its cargo of red rudely
made boxes with their inert hurdens,
which It carries down the river again,
at dusk, to deposit in the Morgue at
Twenty-ninth street,

The bodies are lefr in
for a week or ten days, waiting for
some one to claim them, and at the
end of that time, If no one has done
80, they are again put aboard the Fi-
dekty and taken to potter's  fleld,
Twice a week Capt. Hayes makes the
long trip up to Hart's Island, carrying
an average of sixty bodies each trip,
Thisz means that there are about 120
persons a week, 450 a month, or 5,760
a year, who die in city Institutions,
unclaimed, friendless,

“Of course. we have more in the
summer months,” sald Capt, Hayes as
he leaned out of the window of the
pllothouge and watched the deck-
hands trundling on the cargo, “There
are more bahies then, on account of
the heat and bad nourishment, and so

the Morgue

Captain Michael ]J. Hayes.

The projectile still hidden
smoke cone.

in the

First there {s a flash and a puff of
smoke; then nothing for a period of
geconds, while the projectile n its

as

way;: then suddenly a

the mass of

Up to this moms ore |
to sound of the dis \rge, r
of the pr o, toraAve
h ®i 1 w - !
t has burled itseif in the

unmistakable

heard itg ov 0
low, buzzing “um-m-m-m.,"”
The projectile itself has arri
fore the sound that it makes tran-
gl:, ard the s d arrives afterward.
Last of ig heard hoom of the
discharge
‘wing to the

the

great velocity of gun

RIVER STYX

re: of the river, under the Will.
imshurg Bridge, through treacherous
H !l Gate and on into the wide waters

~ the Sound. After some three hours
or so we landed at Hart's Island., It
was a cheerles#, rainy dav, and the
long, low lying island looked bleak
and desenrted. Down at the dock four
convicts, with slickers over their
striped su.ts, were walting for us,
We steamed slowly up and made fast,
the gangplank was run out, and
convicts tossed a long rope down
piank, with a pair of
tached to the end of it

After a4 moment some one on the
boat gave the word, the convicts put
their shoulders under the rope and a
second later a long, red painted box,
rudely shap«d like a coffin, went slid-
ing up the gangplank and jolted down
onto the wet dock, Another followed,
and another. Some of the smaller cof-
finse, containing the were
tosged frim the deck of the hoat up
to the men on the dock. For a half
hour this unloading went on until the
boat was empty and its ecargo was
piled on the landing in a clumsy monu-
ment,

The

the
the
iate

ice hooks

bahies,

crew washed down the decks
with a hose, A blg, black ecov red
wagon had come down to the dock and

the coffing were placed in i1, to he
taken out into the fields and buried
three or four deep in a long trench,
each labelled for future reference,
("‘n]nt..}l.-u‘-n reached up and gave a
yank at the whistle, the lines were vast
off, the door on the black wagon
banged shut, a bundle «f o!d newspia-
pers hurtled through the air and was
caught by one of the convicts just as
we began to get under way, Two of
the convicts stood on the dock in the
drizziing rain and stolidly watched us
swing out [nto the river and head for
hom. They were hard, grizzled men,
seemingly  vold of emotion, Capt,
Hayes waved hi= hand out of the win-

dow and a few moments later they
were lost to view,

“It looks dreary enongh now." re-
marked the captain. as he east a look

hack at the island, “but in the summer
i's not =0 bad, The grass grows all
over the island in a soft, green carpet
and makes a protty sight.”

1 gazed back at the Jdark strip of
land dotted with its t'ny white tombe-
stones,

"How many are
Captain?" 1 asked.

ol about 250 000 ap 280 000" he re-

buried there now,

plied. “You know,” he went on, “some-
times T think T wouldn't mind being
buried there myself.  After all, what

difference does it

make, Onece you're
dead. you're dead.

Have some colfee?"

The projectile almost out of the mortar,

The gas ring is

forming at its upper end.

projectiles, it {s almost impossible for

an beerver the

near target to seo
them as they approach; but a trained
eye can discern the slower moving
mortar projectiles as they drop out
of the sky, shrieking as they come,
curving downward from a helght of
four or five miles, half a ton falling
with tremendous velocity,
It is difficult to realize what an
cnormous force 8 releasel when one

of these 12-inch guns is discharged,
The pressure inside of the gun Ywhind

the projectile is between 35,000 and
40,000 pounds to the square inch,
No engine or machine made by man

rroduces anything like this pressuare in
steam engines,  In big turbines driven
by superheated steam the pressure
does not exceed 200 op 300 pounds to
the square inch, The huge hydraulie
presses that would crumple up a steel
pirder do not exert a pressure of more
than 1000 pounds to the square inch,

The only reason a gun barrel can re-
#ist this pressure C10,000 pounds to the

gguare inchy is that it i built up in
a serica of concentrie steel hoops or
tubes shirunk one over the other un-

til there is a resistance capacity of

from 70000 o H0,000 pounds to the
square fnch,

Fven at rest, the barrels of these
great puns are under such enormous

compression, from being thus sqgueezed
within  these  outer sieel  coverings
that if the retaining steel jaickets were
suddenly et the waoni il
themselves into pleces from the

it reaction of release,

Not only does this smokeless pows
der burning inside these guns pro-
duve enormous pressure but it gene-

tophs bl

Vi=

cepted that the “silence” was not
without cause

The origin of the “silence” has
heen a subject of much speculation
from time to time It was once at-
tributed to a conflict of orders, the
cadets having been directed to pre
serve silenece just before the
of an unpopular officer in the mess
hall at supper. The officer was so

surprised by the silence of the cadets,
talking being permitted at mess, that
he took it as a rebuke aimed at him by
the corps. 86 much anger did he dis-
Iay that the cadets thought it a very
effective way of getting with
unpopular superiors,
Another version
“silence”  was  discovered in an
novel of school life in England and
wias appropriated by the cadets It
was really a group of Brooklyn school
teachers who gave the cadets the jdeg
for the silence. The incident
pened about twenty years ago
It has been and is now the policy
of theé authorities at West Point to
extend to schools the fullest Courtesy

cven

had it that the

old

PLL;.-

of the meservation, Ome July morn-
Ing a group of about twenty teachers
came over the side of an excursion
boat, The superintendent made it his
husiness to see that they wers well
taken care of.  P'laces barrcd to the
Reneral publie were open to them,
Everything about the academy  was

explained tothem and in the museum
the history of every battle scarred flag
wus told to them,

One of the sights at West Point s
the mess  hall The  schoolma’ams'
gulde knew that white linen, gitter-

ing silver and glassware would appeal
to women folks and he suzgested that

it would be
and the
the officer extended the
never thought that
history—West  'oint
women remained
dine after a strenu
broiling July =un
Expect]
ticed everyw!
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un
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